Over the last decade, satellite observations have increasingly been used to study the global distribution of equatorial F region plasma drifts and, in particular, their longitudinal variability. Colcy ½t al. [1990] have used average equatorial vertical plasma drift observations obtained by the low inclination Atmospheric Explorer E (AE-E) satellite from January 1977 to December 1979 and reported largely longitudinally independent diurnal drift patterns, similar to the ones at Jicamarca, for high solar flux equinox conditions. Fejer et al. [1995] presented the first detailed study of the global distribution of the equatorial F region vertical plasma drifts using the IDM data from the AE-E satellite also. They showed that the longitudinally averaged satellite drifts are in agreement with the Jicamarca data only during equinox and December solstice. For moderate to high solar flux conditions, the AE-E data indicated large longitudinal variations of the vertical drifts during June solstice. These results are consistent with the vector electric field data obtained during April-August 1988, by the San Marco satellite [Maynard ½t al., 1995] .
In this study, we combine the AE-E data set of Fcjer et al. [1995] with extensive Jicamarca incoherent scatter radar vertical drift observations from 1968 to 1992 to present the first detailed global empirical model for the equatorial F region vertical drifts that takes into account their diurnal, seasonal, solar cycle, and longitudinal variations. This analytical model, which is generally in good agreement with ionosonde-inferred vertical drifts, should provide considerably more accurate equatorial inputs into global and low-latitude thermospheric, ionospheric, and plasmaspheric models. It can also be combined with our analytical equatorial storm time vertical drift models [Fcjer and Scherliess, 1997 ] to provide a global empirical representation of these drifts under different geomagnetic conditions.
In the following sections, we initially describe our Jicamarca and AE-E data sets used to develop the empirical model. Then, we describe the methodology, present our model results, discuss their characteristics and limitations• and compare them with observations.
Measurement Techniques and Data
The Jicamarca incoherent scatter radar, located near the magnetic equator near Lima, Peru (12.0øS, 76.9øW, magnetic dip 2øN), has been making F region plasma drift measurements since April 1968. Most of these measurements covered an altitudinal range from about 250 to 600 km, with a height resolution of about 20 km and an integration time of about 5 min. The experimental technique was described by Woodman [1970] In general, the vertical ion velocity has drift components perpendicular and parallel to the geomagnetic field, but at the dip equator it essentially results from the E xB drift due to a zonal electric field. Fejer et al. [1995] have shown that the seasonally and longitudinally averaged diurnal patterns of the vertical drifts are essentially unchanged for dip latitude ranges up to •: 7.5 ø. We have also used this relatively large dip latitudinal range to maximize the number of available drift observations, without introducing a bias of the electrodynamic drifts by field-aligned motions outside the dayto-day variability of the data. Figures 1  and 2 , the equatorial drifts show considerable day-today and shorter-term variability, but these effects will not be investigated here.
In a straightforward approach, we could have developed our empirical drift model by simultaneously fitting all satellite and radar vertical drift observations using appropriate functions, and suitable weighting factors to these two data sets. In this approach, the longitudinal dependence of the drifts would be given mainly by the satellite data, and a combination of both data sets In essence, we have spread the radar data over a grid of longitudes along the geomagnetic equator and combined them with the satellite data using separate weighting factors during the day and during the night. On the basis of these data, we have initially developed seasonal vertical drift models for low and high solar flux conditions, and then constrained the model drift amplitudes using the curl-free condition of the electric field. Finally, the separate seasonal and solar cycle models were combined into one single model representation. In the following sections, we will describe these steps in more detail.
Data Preparation
The satellite and radar data sets have been grouped separately into seasonal bins representing June solstice In the next step, we have used the curl-free nature of the electric field to constrain the drift amplitudes and finally combined the individual seasonal and solar cycle models to obtain our final quiet time model. For this purpose, we have computed quarter-hourly seasonal drift patterns for each 10 ø longitude and for low and high solar flux conditions. As mentioned above, the vertical plasma drift at the geomagnetic equator is directly driven by the zonal component of the electric field. At any given time, this electric field component must be irrotational, and thus the line integral of this electric field along the equator is constrained to be zero; 
